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the material where it is most effective to resist flexure, i.e., at the greatest distance from the given gravity axis. Sometimes, however, if the I section has to be produced by cutting away the material at e and </, in the machine-shop, instead of producing the form directly in the rolls, it is cheaper to use the solid rectangular section <;. If the member subjected to transverse stress is for any reason made of cast material, as is often the case, the form if) is frequently preferable for the following reasons:
(1)  The best material is almost sure to be in the thinnest part of a casting, and therefore in this case at / and g, where it is most effective to resist flexure.
(2)  The pattern for the form b is more cheaply produced and maintained than that for a.    The hollow box section,  when permitted by considerations of construction and expense is still better.
(3)  If the surface is left without finishing from the mold, any imperfections due to the foundry work are more easily corrected in b than in a*
Machine members subjected to transverse stress, which continually change1 their position relatively to the force which produces the Ilexure, should have the same moment of inertia about all gravity axes, as, for instance, rotating shafts that are strained transversely by the force due to the weight of a fly-wheel, or that due to the tension of a driving-bell. The best form of cross-section in this ease is circular* The hollow section would give the greatest economy of material, but hollow members arc expensive to produce in wrought material, such as is almost invariably used for shafts. The hollow circular section is meeting with increasing use, especially for large shafts, on account of the combined lightness and strength.
58. Torsion.---Torsional strength and stiffness are proportional to the polar moment of inertia of the cross-section of the member. This is equal to the sum of the moments of inertia about two gravity axes at right angles to each other. The forms